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METHOD FOR SORTING FLAT MAIL ITEMS IN DELIVERY SEQUENCE 

ORDER 

CONTINUATION DATA 
The pro9cnt application claims priority to G^roan Patent Application D£ 103 03 
976.7s filed 01/3 1/2003» which is herein incoxpoiated by reference. 

BACKGROUND OF THE INVENTION 

The present invention relates to a method for sorting items, such as flat mail 
itemSy in a delivery sequence order. The present invention will be discussed with respect 
to the sorting of mail items. The delivery sequence order refers to the order of mail 
delivery. In the case of mail items, diis delivery order would be dictated by the route of 
the postal catricr. Several methods are known in the are for sorting mail items in a 
particular delivery order. 

European reverence BP 094841661 discloses a Radix sorting method which 
m^kes ii$e of several sorting passes of mail items through a sorting machine. Herein, 
there exists fewer sorting end points than mail item delivery stops. Accordingly, the mail 
items are fed and sequentially iie-&d into a sorting machine. The order of the mail it^ns 
improves with each pass through the sorting machine until a desired order is attained. 
With such solutions^ mail items are aatomatically removed from the sorting end point in 
a con^lete stack and re-fed to tiu; material input except for the last sorting pass (see EP 0 
870 552 A3). There is no simple way of subdividing Hxg mail items for the individual 
delivery stops by means of bundling or packing. If separator cards are used for 
difS^entiation, the carrier still has to do a considerable amount of fingering and merging 
as well as additional handling of the sq^arator cards. 

US Patent S,977pS0l discloses another delivery sorting scheme wherein the 
sorting machine maintains at least one end point for each delivery stop. Given a high 
number of delivery stops, this sorting machine become quite largCj complex and 
expensive. Additionally, quite a bit of storage space would be needed. 

DB 196 36 980 Al describes a system of cross^tying a stack of mail items and EP 
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0 303 203 A2 discloses how niail items (e.g. magazmes) can be wrapped in transparent 
film. 

A need exists in the art £6r a sortiiigmacliine which can sort mail items by 
destination stop, in a predetennined sequence matching a predetenmned delivery route, 
and in a cost effective and efficient manner. An additional considexation is space usage 
and manual mtervention, boHi of which should be kept to a minimum. 

SUMMARY OF THE INVENTION 
The present invention relates to a method for sorting items, such as mail items, 
wherein the mail iteaa:is are subjected to sevexal passes and sorting prior to being released 
for delivery. The present method also makes singling and wrapping of mail items or 
groups of mail items possible. The present method mirdmizes use of space and manual 
intervention. 

The presoit method relates to two sorting machines or sorting machine sections 
acting in concert InitiaUy^ the destination address of the mail items is determined. Then, 
in a first sortiag machine^ the mail items are sorted into first groups of associated delivery 
points in at least one sorting pass. The deliveiy points relate to the destination addresses. 
The mail items are then fed first group by first group to a second sorting maftVimA for the 
last sorting pass in which the mail items of each first group are sorted into second groups. 
In the second groups^ the mail items are sorted by delivery points of the grovnp in question 
according to a relevant sorting plan as well as the known destination addresses. The mail 
items of a delivery point aie sequentiaBy directed into on;e, or if the mail volume is too 
great, into a plurality of adjacent, end points. The end points may be automatically 
emptiable. As soon as all mail items assigned to a delivery point are in the end point(s), 
the mail items axe automatically unloaded from the end point(s) onto an idle sectional 
conv63W in such a way that the mail items of an end point are in one section. When all 
the mail items of the group have been loaded into the sections of the sectional conveyor, 
the sectional conveyor transports the mail items to a distribution unit in which the mail 
items of eadi section are mechanically combined and collected in delivery sequence 
order. 
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The present method is particularly applicable to mail items having a litnited or 
minimum stif&ess. Likewise, another embodiment of the present method includes the 
steps of bundling, tying and/or wii^ping groiiped mail itews for delivery. The bundling^ 
tying and/or wrapping can be efGected manually or automatically, with at least the latter 
combined wilii other mechanical fimctionality. 

In stiU another embodiment, machine readable codes are applied to mail items, 
either at or upstream of the first sorting machine. The codes fieunlitate machine reading at 
the second sorting macbine* The codes may comprise bar codes and the like. When 
used, it is necessary only that the codes themselves, rather than die complete address be 
read and decoded at the second sorting machine. 

If the destination addresses are not yet known at the time when the machine- 
readable codes are applied to the mail items, in another embodiment, the identifiers fsr 
the mail items may be applied to the mail items as oiaohi'Tie-ieadable codes, with the 
number range of the identifiers comprising at least the number of mail items sorted into 
groups by the first sorting machine. This code is then read in tiie second sorting machine 
and the destixuition address is determined for each mail item using a database in which 
the loiown destinatioix addresses are stored in association with the identifiers. 

In order to save on printing the ID codes onto the mail items, additional 
distinguishing identification features of the mail items may be detected. The detection 
could occur at or upstream fiom the first sorting machine. The features may then be 
stored in data records of an address database* the data records associated with particular 
mailitems. Thesefeaturesmay then be detected in and/or by the second sorting 
machine. The address database is then searched on die basis of the detected features and 
sorting information for the second sorting machine so obtained* If sortuig-machine- 
incompatible mail items are also to be included, it is advantageous to transport them 
automatically to the sectional conveyor sections assigned to the relevant destination 
addresses preceding the distribution unit Likewise, unaddressed mail items, such as 
advertising literature, which is to be delivered to all households can likewise be 
transported to the sections of the sectional conveyors preceding the distribution mdx. 
The present method further comprises amethod for sorting a plurality of mail items, 
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comprising the steps of: deteiminiiig destinatioxi addresses of mail items, sorting said 
mail itemfi into delivery point groups, said delivery point groups comprising a plurality of 
said destination addresses, said step of sorting occurring at a first sorting machine, 
sordng into end points mail items in said delivery point groups, said mail items being 
sorted by a delivery sequence of said mail items to said destination addresses, wh^^ 
each of said end points is associated wifli at least one destination address^ conveying said 
mail items firom said each of said end points to corresponding sections of a sectioned 
conveyor belt; 

conveying said mail items to a distribution unit, said naail items arriving in an order of 
said sections; and combining said mail items at said distribution unit in said order of said 
sections. 

The present invention further comprises an apparatus for performing the above 
metliod, the appaiatus including: means for determining destinatiDn addresses of mail 
items, means for sorting said mail items into delivery point groups, said delivery point 
groups comprising a plurality of said destination addresses, said step of sorting occurring 
at a first sorting machine, means for sorting into end points mail items in said delivery 
point groups, said mail items being sorted by a delivery sequence of said mail items to 
said destination addresses, wherein each of said end points is associated with at least one 
destination address, means fbr conveying said mail items fiom said each of said end 
points to corresponding sections of a sectioned conveyor belt; means tor conveying said 
mail items to a distribution unit, said mail items arriving in an order of said sections; and 
means for combining said mail items at said distribution unit in said order of said 
sections. 

The invention further still comprises an apparatus for sorting mail items, comprising: 
a destination address reader, a first sorter for sorting said mail items according to said 
destination address, a second sorter for sorting said mail items according to a destination 
address delivery scheme, and a conveyor for conveying mail items sorted by delivery 
scheme to a distribution unit 
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BRIEF DESCMPnON OF THE SEVERAL VIEWS OF THE DRAWINGS 
The novel feacures and method steps believed chaiacteristic of tlie inventioiL are 
set out in tibie claims below. The inveation itself, however^ as well as other features and 
advantages thereof, are best understood by reference to the detailed description, which 
follows, when read in conjunction with the accompanying drawing, wherein: 
FIG 1 depicts a general sequence of sorting according to the present method; 
FIG 2 depicts a time sequence of the present method; 

FIG 3 depicts a perspective view of two sorters for implementing the present method; 
FIGs 4a depicts lateral cross-sections through a full stacking tray; and 
FIG 4b depicts lateral at>ss-sections through an empty stacking tray 

DETAILED DESCRIPTION OF THE INVENTION 
Refistring to figure 1, mail items for a specific delivery zone are first sorted into 
fir^ groups based upon delivery points. The sorting occurs m a known manner. The first 
groups axe then sorted by individual delivery points in a second sortie. The second sorter 
may use a belt sorter as shown in the figure, Each mail item group includes mail items 
for up to as many delivety points a& there are end points in the second sorter. 

In operation, mail items of a first groining are singled out and read for a 
destination address. Upon reading, the mail items are fed to a sorting section. The 
sorting section may conqprise cascaded transfer modules 1. Upon modules 1, mail items 
2 may be transported in flat position. The modtxles 1 may be pivoted downward so as to 
direct the transported mail items to a select end point 3, Each end point 5 may also 
comprise a downwardly pivotable transfer module 3 . The module 3 may also comprise a 
continuous conveying belt 7, divided by driver pins or walls 6. By way of design choice, 
conveyor belt 7 may comprise two driver pms. The belt nansport action may act in 
concert with the pivoting action so as to further convey one or a group of mail items, in a 
controUed manner, and in a downward direction. 

Under typical operation conditions, the transfer module 3 is in a horizontal 
position and the conveying belt is idle. At a back end of the belt, in the direction of 
conveyance, a driver pin 6 may be disposed. The bade driver pin may act as a stop upon 
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which mail itein(s) come to rest. The driver pin may also be located in &ont of the mail 
group such that Ifae other driver pin comes around, during conveyance, and &cilitates 
transport or helps push the mail itemCs) downward when the transfer module 3 is pivoted. 

If a particular transfer module 1 in a sorting secdon containing a mail item 2 
pivots downwards as shown, this mail item 2 is transpoited obliquely fix>m the top left 
hand portion of figure 1 onto the end point and is braked on the driving pin. 

Each end point is assigned to a delivesry point in such a way that the znail items 
are in delivery sequence order in adjacent end points. If all the relevant mail items 2 for a 
relevant end point have been sorted and positioned at the end point, the mail items are 
ttansported to a section of an idle sectional conveyor 4 disposed below the end points. 
The transport or transfer of mail items from end point 5 to idle sectional conveyor 4 may 
occur by the downward pivoting of the transfer module 3 of end point 5. Rather than 
idle, the conveying belt may also be set in motion. If all the mail items 2 of a mail item 
group are on the sectional conveyor 4» die drive of the sectional conveyor 4 is switched 
on and the mail items 2 are conveyed in delivery sequence order to a distribution unit 
(not shown) where the mail items 2 may be mechanically combined for a particular 
delivery point. The combining may be effected by bundling or (film) wrapping the 
groins, packing the groups in bags and/or stowing the groups in containers. 

FIG 2 depicts a time sequence which may be used by die present method. 
Initially, mail item group 1, for the first groi^ of delivery points, is sorted by 
corresponding end pointy. Those end points into which all the assigned mail items have 
already been sorted away are emptied onto the idle secdoiial conveyor even before the 
sorting sequence for this mail item group 1 has run its course . Immediately a:ter 
completion of sorting of the mail item group 1 , the sorting of mail item group 2 
commences. This takes place before each end point has been emptied, involving at least 
the steps of singling, reading, and conveying to the sorting section. As soon as all the 
mail Items of mail item group 1 are on the sectional conveyor, the conveyor is set in 
motion and, after a transfer time, all the mail items axe in the distribution unit, the 
sectional conveyor is stopped, and only then can the end points for the mail item group 2 
begin to be emptied. When group 2 is completed, the sorting of the mail item group 3 
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begins. The process contixmes, sequentially uatil all the groups have beea completed. 

Hgure 3 depicts two sortixig machines operating in conc^. The sortation occurs 
in two sorting passes uising two cascaded sorters in which the mail items are fed to the 
end points via sorting gates. Mail containers 12, with mail items for a delivery zone» are 
fed, via a roller conveyor track 1 1» to l^ ixqmt portion of first sorter 10. The first sorter 
10 includes a feeder bed 13 and a singling device 14. At the ii^ut portion, the containers 
12 are unloaded and the mail items are placed on the feeder bed 13 in an upright position. 
The mail item stadc is then giaduaUy pushed to the singling device 1 4 where the front 
most mail item is singled out Subsequent mail items are singled out in sequ^ice, Each 
singled out mail item is aligned and its destination address read. Afterwards, the singled 
cut Tpail items are fed via a letter run 15 to sorting section 1 6. At sorting section 16, the 
mail items are sorted via gates controlled in accordance with the read destination address, 
into adjacent stacking trays 17, tbe trays service as end points. Each stacking tray 17 is 
assigned to a specific group of delivery points. If all 1he mail items for the current zone 
have been sorted, the stacking trays 17 are emptied into containers 12. The containers 12 
are then transported via another roller conveyor 1 8 to the input portion 19 of the second 
sorter 20. In the second sorter 20» the mail itsns are again subjected to a letter run 2 1 , 
Per the letter run 21, the mail items are sorted to individual delivery points in a delivery 
sequ^sce order. The sorting takes place in sorting section 22. The serially adjacent 
stacking trays 23 serve as end points and are assigned to the delivery points in delivery 
sequence order. The emptied mail containers 12 are fed, via an upper conveyor track 25, 
to the first sansx 10 in order to load in1he sorted mail item groiq)S from its stacking trays 
17. As each delivery point is assigned a stacking tray 23, and the mail volume to be 
handled by each stacking tray 23 is limited to the size of the tray 23. The capacity of tray 
23 is typically 40-50 mm in length. 

Figures 4a and 4b ilbistrate tine emptying of the stacking trays 23 onto sectioned 
conveyor 24. The nudl items in trays 23 axe accommodated in an upright position. As 
can be seen, the mail items 2 are conveyed sideways into the stacking tray 23. The 
stacking tray 23 serves as an end point using a stacking roller 30 at the stacking location 
as a deflector wall (not sho^wn). The mail items are held in the upright position on the 
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Stacking base 31 by a ddven stack support 32, As the stack thickness increases, the stack 
Stgspoic 32 moves away fium the stacking k>cation according to the measured mail 
thickness (driven by a drive 33) or according to a certain stack pressure to be maintained 
against the stack via a spring resilience (not shown) (max. travel « tray depth). If all of 
the provided mail items 2 are in the stacking tray 23 and/or the tray is filled iip» it 
becomes necessary empty the stacking tray 23 into the sectioned conveyor 24. The 
emptying is efTected by the cooperation of the pushing unit 34 and support 32. Both 
elements act in conceit moving in a direction towards the right of the figure. With the 
movement, the mail items 2 are displaced towards the right. The movement may be 
rapid. Lacking bottom support, the mail items drop into a section of sectional conveyor 
24. The relatively rapid morion of the stack support 32 and of the pusher unit 34 is 
generated by appropriate drives 33 and 3S, the stack support 32 coveting a conq)arativ6ly 
large distance and thereby preventing the stack from jamming. The drives 33 and 35 can 
be in^iemented in a known manner, e.g. as a linear drive or as a raok-and-pinian drive. 
The pusher 34 unit is implemented such that a force can be applied as evenly as possible 
to the sur&ceofihe mail items. Due to the rapid motion and the resulting abrupt 
application of force to the stack, the latter is pushed over the edge of the short tray base 
3 1 without significant deformation due to the force of inertia. As jamming of the stack is 
eliminated, the stack drops, as the result of gravity, onto the idle sectional conveyor 24, 
located outside the stncking trays 23, below the stacking bases 31, and inclined from the 
vertical in the uiiloading direction for transporting the xnail stack in the sections to the 
distribution unit. To ensure that the mail items do not slip down from the sectional 
conveyor 24, at its lower lateral boundary a narrow roller track 36 inclined at an angle of 
approximately 90° is disposed on which the mail items 2 are si^orted with their narrow 
sides. As soon as all the stacking trays 23 have been emptied, tiie sectional conveyor 24 
is set in motion until all tiie mail stacks have been transferred to tiie distribution unit 

Figure 4b d^icts the now &llen mail items staked in sectional conveyor 24. As 
shown, the mail items are in ihe same substantial order as when in stacking tray 23. 

The invention being ihoa described, it wUl be obvious that the same may be varied 
in many ways. The variations are not to be regarded as a departure from the spirit and 
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scope of the inventioii, and all such modifieatioii$ as would be obvious to one skilled in 
the art are intended to be mcluded within the scope of the fbllowing claims. 
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